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Abstract  Gunshot  wounds  in  the  facial  region  produce  important  functional  disabilities  if  they
are not  properly  treated.  They  may  also  cause  an  important  effect  in  the  social  and  psycho-
logical development  of  the  patient  because  of  the  aesthetic  problems  that  they  produce.  This
article presents  a  case  of  a  20  years-old  female  patient  who  was  referred  to  our  institution
because of  facial  trauma  secondary  to  a  gunshot  wound,  whose  treatment  consisted  of  multiple
reconstructive  surgeries  in  order  to  obtain  an  adequate,  functional  and  esthetic  result.  Also,
we did  a  review  of  the  bibliography  in  order  to  establish  the  proper  management  of  the  wounds
found in  these  type  of  cases.
© 2016  Universidad  Auto´noma  de  Nuevo  Leo´n.  Published  by  Masson  Doyma  Me´xico  S.A.  This  is
an open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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aIntroduction
Gunshot  wounds  produce  devastating,  functional  and  aes-
thetical  consequences  in  people,1 speciﬁcally  those  in  the
maxillofacial  region.  These  have  become  a  challenge  for
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CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4lastic  and  maxillofacial  surgeons  due  to  facial  deformities
nd  large  scars,  as  well  as  the  psychological  implica-
ions  which  in  consequence  impact  on  the  subject’s  image.
hey  may  even  compromise  the  patient’s  life,  since  they
ompromise  airway,  cause  massive  hemorrhage,  cranioen-
ephalic  and  spinal  cord  trauma.  Hence  the  importance  of
n  accurate  surgical  management,  aimed  to  preserve  func-
ion  and  life,  thus  facilitating  the  adequate  development
nd  quality  of  life  after  intervention.2
Initial  management  of  patients  with  these  types  of
ounds  is  resuscitation,  with  special  attention  to  the  airway,
ince  bleeding  and  inﬂammation  usually  compromise  it.  In
rder  to  accomplish  this,  either  orotracheal  intubation  or
asson Doyma Me´xico S.A. This is an open access article under the
.0/).
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Figure  1  (A)  Three-dimensional  reconstruction  of  cranial  tomography.  A  right  jaw  parasymphyseal  fracture  with  avulsion  of  an
alveolar fragment,  along  with  maxillary  fracture,  a  fracture  in  both  malar  regions  and  fractures  at  the  bottom  of  both  orbits  can
be seen.  (B)  Post-procedure  3D  reconstruction,  where  the  placement  of  plates  and  the  reduction  of  fractures  can  be  seen.
Figure  2  (A)  Three-dimensional  reconstruction  of  the  left  proﬁle,  where  the  displacement  of  the  maxilla  and  the  alveolar  jaw
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racheostomy,  and  subsequently  entering  to  the  reconstruc-
ion  phase.1 Maxillofacial  trauma  due  to  ﬁrearms  produce  a
ituation  of  high  complexity,  due  to  the  signiﬁcant  bone  and
oft  tissue  loss,  which  results  in  aesthetic  and  functional
raniofacial  deformities.  Gunshot  wounds  are  often  linked
o  panfacial  fractures,  which  involve  high  kinetic  energy
ausing  injuries  of  the  adjacent  tissues,  which  in  addition
o  compromise  the  patient’s  life,  produce  severe  posttrau-
atic  deformities.3--5
linical casee  present  a  20-years-old  female  patient  with  no  relevant
ast  medical  history,  who  suffered  a  gunshot  wound  to  the
ace  with  an  entry  hole  in  the  left  preparotideal  region  and
n  exit  hole  in  the  right  cheek.  Upon  her  arrival  to  the
d
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mtient.  (B)  Post-surgical  image,  showing  an  adequate  fragment
mergency  services  at  our  unit,  reanimation  was  performed
ith  pertinent  imaging  studies  too.  Due  to  the  bleeding  and
rogressive  respiratory  deterioration  a  tracheostomy  was
erformed  in  order  to  protect  the  airway.  The  patient  was
ssessed  by  the  plastic  surgery  service  where  the  following
njuries  were  documented:  an  entry  wound  with  a  defect
f  3  ×  3  cm  in  the  left  preparotideal  region;  an  exit  wound
ith  soft  tissue  avulsion  of  3  ×  3  cm  in  the  right  cheek  region,
ultiple  injuries  in  the  mucose  of  the  hard  palate  with  com-
inuted  fracture;  a  tongue  injury  of  13  cm  from  the  tip  of  it
ith  a  front  to  back  trajectory  toward  the  base  by  its  right
ateral  edge  and  ﬁnishing  at  the  posterior  third.  It  was  evi-
ent  the  lack  of  stability  of  the  medial  and  inferior  facial
hirds  due  to  the  fractures  present.  Imaging  studies  showed
omminuted  fractures  of  both  maxillary  bones  with  involve-
ent  of  both  inferior  periorbital  borders;  fracture  of  the
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Figure  3  (A)  Three-dimensional  reconstruction  of  the  right  proﬁle,  where  the  displacement  of  the  maxilla  and  the  alveolar  jaw
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body  of  the  left  malar  bone;  In  the  lower  jaw,  a  comminuted
fracture  at  the  right  mandibular  body  with  a  parasinﬁsiary
trace  and  an  alveolar  fragment  avulsion  (which  behave  as  a
bone  graft);  and  also  a  palatine  comminuted  fracture  was
found.  (Figs.  1A,  2A  and  3A)
Debridement  of  the  cheek  and  preparotideal  region’s
wounds  was  performed,  as  well  as  primary  closure  by  planes.
Primary  closure  of  injuries  in  the  mucose  of  the  hard  palate,
repair  of  lingual  injury,  manual  fracture  reduction  of  hard
palate  with  no  ﬁxation,  facial  medial  third  reduction,  Erich
arches  placement,  inter-maxillary  ﬁxation,  and  due  to  the
lack  of  osteosynthesis  material  at  the  time  of  surgery,
the  Milton  Adams  technique  (wire  ﬁxation  from  the  intra-
maxillary  ﬁxation  to  the  fronto-malar  union)  was  used.  She
was  taken  to  intensive  care  unit,  and  after  the  hemodynamic
and  ventilatoryr  recovery,  she  was  moved  to  the  plastic
surgery  ﬂoor  area,  and  eventually  moved  to  an  outpatient
setting.  Four  weeks  after  the  ﬁrst  procedure,  she  was  pro-
grammed  for  open  reduction  and  permanent  ﬁxation  of  the
fractures  with  mini-plates  and  removal  of  the  Milton  Adams
ﬁxation.  A  subciliary  and  gingivo-vestibular  approach  were
used  on  both  sides  for  zygomatic-malar  and  maxillary  com-
plex  ﬁxation,  with  1.5  and  2.0  rigid  ﬁxation  systems  and
an  open  reduction  and  internal  ﬁxation  for  the  jaw  frac-
ture  was  performed  with  a  two  2.0  mini-plates  system.
(Figs.  1B,  2B  and  3B)
During  follow-up,  the  patient  presented  a  dento-alveolar
fragment  loss  of  the  mandibular  comminuted  fracture  (the
fracture  previously  mention  as  bone  graft).  She  remained
with  inter-maxillary  ﬁxation  for  a  period  of  6 weeks.
DiscussionFacial  fractures  constitute  a  substantial  percentage  of
admissions  to  the  plastic  surgery  services.  At  our  hospital
facial  fracture  incidence  has  risen  due  to  the  increase  in
ﬁrearm  use  and  violence  at  our  city.6,7,11
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otient.  (B)  Post-surgical  image,  showing  an  adequate  fragment
Over  the  last  15  years,  facial  fracture  treatment  has
uffered  a  signiﬁcant  evolution  with  the  introduction  of
raniofacial  approaches,  open  reduction  directly  in  the
lace  of  the  fracture,  and  early  or  immediate  ﬁxation,
ombined  with  the  utilization  of  pre-operative  computed
omography  for  surgical  planning  as  well  as  post-operative
or  fracture  reduction  assessment.8
Surgical  reconstruction  phases  in  patients  with  gunshot
ounds  have  been  controversial.  Literature  reports  favor
or  a  conservative  approach,  treating  soft  tissue  ﬁrst,  then
one  tissue.  On  the  other  hand,  there  are  publications  argu-
ng  a more  aggressive  intervention  of  involved  structures,  in
ust  one  reconstruction  phase.10 Today,  the  most  accepted
pproach  is  the  ballistic  wound  reconstruction  approach  in
hases  proposed  by  Norman  et  al.8 This  approach  includes
he  following  phases:(1)  immediate  stabilization  of  existing
one  in  anatomic  positions,  (2)  primary  closure  of  existing
oft  tissue,  (3)  periodic  ‘‘second  look’’  serial  debridement
rocedures,  and  (4)  deﬁnitive  early  reconstruction  of  soft-
issue  and  bony  defects.
In  our  patient’s  management  we  decided  that  due  to
he  nature  of  the  injury  and  the  involvement  of  the  air-
ay,  once  resolved,  and  due  to  the  characteristics  of  the
ounds  and  the  lack  of  stability  of  the  medial  and  lower
acial  thirds,  a  damage  control  surgery  as  an  initial  proce-
ure  because  of  the  lack  of  osteosynthesis  material  at  our
acilities.  The  four-week  delay  to  perform  the  second  pro-
edure  (rigid  systems  of  ﬁxation  placement)  was  because  it
as  the  necessary  period  of  time  to  get  osteosynthesis  mate-
ial.  Finally,  it  is  worth  to  mention  that  in  the  ﬁrst  procedure
ue  to  the  lack  of  osteosynthesis  material,  after  repair  all
oft  tissue  injuries,  we  performed  a  rearrangement  of  both
ental  arches.  Due  to  the  lack  of  stability  of  the  middle
nd  lower  thirds,  the  Milton-Adams  technique  allowed  us  to
ive  some  support.  By  the  time  of  the  second  surgery  we
ound  that  the  bone  fragments  of  the  middle  third  were  in
n  acceptable  position  and  with  some  stability,  which  helped
s  considerably  in  the  placement  of  the  miniplates  with-
ut  need  to  manipulate  the  soft  tissues  excessively  or  make
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14  
arge  bone  movements  to  reduce  the  fragments,  making  all
f  this  procedure  simpler  that  we  could  imagine.
Reduction  and  immediate  rigid  ﬁxation  of  jaw  fractures
s  not  necessary  in  all  patients,  as  in  this  case.  Sometimes,
urgical  management  can  be  different,  placing  interdental
ire  next  to  the  fracture,  or  the  use  of  Erich  arches,  which
an  afford  a  certain  degree  of  stability.6 The  decision  to
se  a  rigid  ﬁxation  or  a  functionally  stable  ﬁxation  depends
n  the  fracture  itself,  and  on  the  load-bearing  capability
f  the  adjacent  bones.  Complex  or  comminuted  fractures,
ike  in  this  case,  require  rigid  ﬁxation.6 As  a  general  rule,
ntermaxillary  ﬁxation  should  always  precede  the  placement
f  plates,  to  ensure  the  adequate  reduction  of  fragments.6,12
Type-3  palatal  (comminuted)  fractures,  like  those  that
he  patient  presented,  usually  are  treated  with  long  inter-
axillary  ﬁxation,  covered  up  with  ﬂaps  if  defects  are
resent  in  that  area.9
The  patient  recovered  well,  with  adequate  scarring  of
he  soft  tissues.  There  were  no  secondary  effects  due  to  the
alatal  and  the  severe  tongue  injury.  After  rehabilitation  and
emoval  of  the  interdental  wire,  we  could  observe  that  the
atient  developed  a  synechia  of  the  tongue  toward  a portion
f  the  gum  over  the  right  jaw,  which  was  released  with  a
ocal  anesthesic.  Due  to  the  kinetics  of  the  wound  and  its
nvolvement  of  multiple  dental  pieces,  many  of  them  were
ost,  including  those  in  the  dento-alveolar  fragment,  which
as  reabsorbed  due  to  a  lack  of  irrigation  of  the  same,  acting
s  a  bone  graft.  Nevertheless,  with  the  adequate  alignment
f  both  jaws,  the  patient  was  recovered  esthetically  and
unctionally;  and  in  the  interdental  spaces  that  remain  a
emovable  dental  prosthesis.
onclusion
acial  trauma  caused  by  ﬁrearm  guns  are  complex  and  dif-
cult  to  manage.  Current  treatment  involves  a  variety  of
tagged  procedures,  adhering  to  the  protocols  of  manage-
ent  and  treating  each  fracture  as  a  unit.  With  the  advent
f  rigid  ﬁxation  (plates  and  screws),  patients  results  have
mproved  notably,  and  now  we  are  able  to  help  patients
o  return  to  their  functional  activities  quickly,  and  with  a
etter  social  adaptation.  We  would  like  to  emphasize  that,
1I.Z.  González-Vargas  et  al.
espite  the  lack  of  the  rigid  ﬁxation  material  at  the  begin-
ing  of  the  approach  to  the  patient,  it  was  possible  for  us
o  obtain  good  results  using  basic  principles  for  the  manage-
ent  of  complex  facial  fractures  (Erich  arches  and  Milton
dams  technique).
onﬂict of interest
he  authors  have  no  conﬂicts  of  interest  to  declare.
eferences
1. Hollier L, Grantcharova EP, Kattash M. Facial gunshot wounds:
a 4-year experience. J Oral Maxillofac Surg. 2001;59:277--82.
2. Markowitz BL, Manson PN. Panfacial fractures: organization of
treatment. Clin Plast Surg. 1989;16:105--14.
3. Kaufman Y, Cole P, Hollier L. Contemporary issues in facial gun-
shot wound management. J Craniofac Surg. 2008;19:421--7.
4. He D, Zhang Y, Ellis E III. Panfacial fractures: analysis of 33 cases
treated late. J Oral Maxillofac Surg. 2007;65:2459--65.
5. Follmar K, DeBruijn M, Baccarani A, et al. Concomitant injuries
in patients with panfacial fractures. J Trauma. 2007;63:831--5.
6. Sharabi SE, Koshy JC, Thornton JF, et al. Facial fractures. Plast
Reconstr Surg. 2011;127:25e--34e.
7. Morrow BT, Samson TD, Schubert W, et al. Evidence-
based medicine: mandible fractures. Plast Reconstr Surg.
2014;134:1381--90.
8. Clark N, Birely B, Manson PN, et al. High-energy ballistic
and avulsive facial injuries: classiﬁcation, patterns, and an
algorithm for primary reconstruction. Plast Reconstr Surg.
1995;98:4.
9. Chen CH, Wang TY, Tsay PK, et al. A 162 case review of palatal
fracture: management strategy from a 10-year experience.
Plast Reconstr Surg. 2008;121:2065--73.
0. Fonnegra C, Sabogal GLA, Vélez SJA. Manejo de fractura pan-
facial secundaria a herida por arma de fuego de alta velocidad.
Reporte de caso. Rev Fac Med. 2009;17:155--63.
1. Erdmann D, Follmar KE, Debruijn M, et al. A retrospective
analysis of facial fracture etiologies. Ann Plast Surg. 2008,
April;60:398--403.2. Bell RB, Wilson DM. Is the use of arch bars or interdental wire
ﬁxation necessary for successful outcomes in the open reduc-
tion and internal ﬁxation of mandibular angle fractures? J Oral
Maxillofac Surg. 2008;66:2116--22.
